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ABSTRACT

description of videotex and the paths its development, has followed

during its short lifespan. The second section examines how videotex
systems should present and display information, and how such ’

information should be internally organized so that it is maximally
useful for the 'reader/user. The analysis, which draws heavily on work
done during Several videotex 'field trials in the United States,
Canada” and other countriés, incorporates insights from human factors
studies of video display terminals,; research on typography and ,
graphic display, and work on the deésign of interactive systems and N
computer help facilities. The third section addresses some:

sinificant policy issues that affect iastructional uses of videotex,

including questions of equity, privacy, and secrecy. Finally, several

""""" ‘possible future scenarios for the development of videotex-as an_ =
instructional medium are discussed;, and the suggestion 1s made that.
the convergence of videotex with other emerging technologies may
result in novel arrangements for electronic publishing and new
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fast pace. While these systems are expected to be popular. for business

and home. use, educators have as yet paid scant attention to’ their

potential for instruction. Three questions about the design and Use of
ld

videotex systems should be of special concern for educators. First, the
way in which information is presented on the scééén may differ markedly
from traditional norms of layout for btihted Eééféi Eyﬁégfépﬁy, text ¢
density, color, and the use of graphics all become problematic when one
is btépétihg viaéﬁéék ééféeﬁé; seéon&; BEBGiEiBﬁ must be aadé éére%uily

Third; important policy questions remain to be discussed around 'sach
igsues as equlty; accééé; and privacy. Videotex promises to change
edicators' thinking about the nature of text materials in general, and

about the design of electronic information in piffiéﬁiaf;
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Videotex in edicitioni
8

L R .
‘\
Prologue: Videotex Icebergs on a Techriological Ocean R

Technological advances are like icebergs. Delightful to observe
fioi g?éf; Eﬁéyrmiy become ominous éa‘&ﬁé;EBJQQ closer. . And like ~
icebergs, bﬁéngéé ih tééhﬁﬁibgy ire often ﬁéf'uﬁéﬁ iﬁey seem to be at
first glance: what appears as a large and substantial mags may on

"further inspection turn out to.be merely a weak shell, whereas something

that seéms ‘€0 be relatively insignificant when spotted on the horizc:
may later teveal hidden qualiti@s Chat make it a force to be reckoricd
with.

Publishers; writers; and educators attempting to discern the
future of prinfed instructional materials and the ways that technology

.

may affect that -future must feel themselves uneasily in the position of
yesteryear's transatlantic steamship captainai they kiow that there are
jcebergs out there, but they find it very difficult at present td tell
which pieces are just patches of flbéfiﬁg pack: fce; and which bergs are
the truly éﬁgh{fiéaﬁt ones, hiding the bulk of their impact iii Ehe aééaA
deptlis until time brings them close enough to discern more completely.

Videotex is uiié sich iceberg: Publishers; broadcasters, and (to a
more limited degree) writers and educators are aware that videotex

information systems are "out there”; but members‘of these groups

Lo R o . P~
- probably evaludte differently the changes that videotex may bring to the

design of materials for instructional purposes. It is my intent here to

.offer an outline of several central issues involved in this question.
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The a§a1ysia nay serve as a kind of iceberg detector that would aiigu us
to aseess the signlficance of videotex for the design of instruction; it
may also permit us to make - judgments about the pétéﬁfiii impacé of
Vidéﬁﬁéi‘aﬁ a tool for education rather than as a consumer service:

Introduction: Lssies in Designing Videotef for Instruction

This paper ls divided into four sections. Ii the £iTS€, the reader
GiIT £ind & brier account of what videotex is and what paths its
developiient has followed Garing its short lifespan. The intent here is

not to be exhaustive, for ~lLare iic already works that 4o an excellent

job of outlining the history of videotex, but rather to give an overvian

for the untnitiated:

The secpnd éecfidﬁ 6f the paper tackles the essence of the problem:
how should ihfﬁfﬁé%iéﬁ that is to be made avallable via a videgtex
system be presented and displayed, and how should it be internally -
organized 86 that it is maximally useful for the reader/user? The
analysis here draws heavily on work done during several videotex Eé:ia
triais in the United States, Canada, and other countries, but it aIso
fiicorporates fnsights from several EéiéaééingAéiiﬁyhén factors studies

of video display tethinals, research on typography and égé;ﬁlé‘ﬂléblai,
work on the design of - lnteractive systems and computer “help"
facilities; and so on. The central thrust of this section 1s Euhﬁé&;ﬂp
in Ehe dual qﬁé§ti6ﬁ,7;Compare& with information that is presented in
Book Form, how should videotex information Iook; and how should that
information be structurgd so as tq'églou users maxlmally 6ff fCiefit

agcess?” §

9
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In the third Eééti&h)df the paper, ‘Some éighifiéaﬁé policy issues
ire adilreggsd Ehat -affeet how videotex may be used toward \hstractIonal
ends. These include questisiis 6f equity, privacy; and secrecy.

Finally, the last part of the paper deals with several possiblie future

aéé§aiiﬁa for the development of videotex as an {fistrictional medtam;

and suggests that the ééﬁvergeﬁcé of Viaébgéi with other émérélﬁg

technologies may result in fiovel arraigerierits for electronic publishing’

and new opportunities for an improved {ngfubfiohﬁi design:
. . :

A Brief ilistory of Videotex from Earliest Iimes to the Present

: This is not the place to give a comprehensive history of how

videotex came to be; why 1;5535 doveloped as it has, or how it can best

/’tféétméhté; My desife, rather;:is to provide an overview for those who

may have at ﬁféégﬁt only a sketchy idea of uhat videotex is and how.it

. . N r
WOTKS. -
. f - L. L . oo el el .
——.— Some definitions. "Videotex" id a term used to describe electronic
0 R -

systems for storing and re€rieving teéxtual and graphic information by
e can fdentify rwo varietigs of videotex:

. {1) Telatéxt--i [offi of videotex that is broadcast by a television

station as part of the video signal: Broadcarc teletext is relatively

iimiféé in tﬁb scbpé 5f lﬁfatmatidh that can be presented to ﬁﬁéﬂt iOO

O

ERIC

Aruitoxt provided by Eic:



videotex

pages. This contraint is imposed both by the time needed to broadcast

the entire cycle of pages QQ? by the deIay users are ullllng to put.up

with befors a page they have selcted appears--abéiiﬁ 25 seconds in %t ’
4

systems. And teIetext Ls essentially a one-way mediumj the user can

request (uslng a "keypad") any of the 100 pages avallable nhrough that
channel; but lf the deslred lnformation 18 not on those pages; there is
.

no sthar place to look. - (A variant on regular broadcast telatext gs
.vcabletext,"” in whboh-an ent tr7 cablerté;é;iélﬁﬁ channel is gevafeﬁ to
teletext signals. This iiicteadcs the potential capacity of a teletext
system to several thousand pages.) '
(2) Literactive videotex--in which the user 1§ linked airectly
(usually via télephone 1iiies) to a iangé colsputer database containing

many thousands of pages of lnformatlon. éﬁéﬁ Eyéféms méy also offer
enhanced possibilities for interaction through "teléiﬁéﬁpihga.éf
wieiebanking" facilifies: The uger can search for any item of
information that is in thé'aafabéaé;.aﬁd'ié gui&é& Eﬁiaﬁéh che

[T TS PRV

. for those ulﬁhaﬁt extensive tra1n1n~ in computers .to particlpa (The

use of the term “deeoﬁex" {n both a generic and a apeclflc, lnteractlve

sense 1s one of the stumbllng blécks t5 those enberlng thls field for
the first time; the British, who pioneered in the area, at first used
- - - N . o I I - .
the term "viewdata" in a generic sense.) : .ﬁ
’,

It ls difficult to give a good ldea of the content of a vldeotex

database Cwhether teletext or interactive vldeo?ex) in ﬁhe absence of a
- - L

televislon screen and keypad for calling up frames of lnformatlon. B

Typlcal contents of dperaflng éystémé feature a varlety of news ftems

-

7
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{includifig sports results); weather; and current financial information
e.g., market results, Cofibdity prices; ete:) Additionally, there may
be special “entertainment" sections with rebibeé; ﬁau—ca;goiﬁmhs. advice

6 the Lovelorn, ‘horofcopes, and perhaps a billetin board or - §
weldsgified” section Gf some sort. Interactive ;yaéaaé may have more
sophisticated f@biltttés for Making Eravel reservations, shgppiﬁg or
banking from home, receiving microcomputer software ér?m,ﬁpc'ﬁcfai
computer file, and having various sorts of material (e.g., school
catalopues, ' CONBWNWEE tﬁfamatipnj sent to one's hqi;é. .

Thé fnttfal development of

British and European contribut Loris:
videotex Took place in Britain. 1In the early 1970s, British Telecom
ifﬁé‘gbvgéﬁméhf agency responsible for operating the telephone system)
] : . ~

noped to find a way to encourage more use of the telephone network

.
au;iag:;vaaiag hours. A system that would link home television séts Eo -
,ifﬁihf)ﬂﬁéi: databases using telephone lines was proposed and trials were ~ :
stacted by 1974 By 1979, those with access to a television sct had

available two operating teletext systems--"Ceefax" on the BBC, and
VORACLE® on 1TV--and an interactive vidéotsx system, British rélebpm;;
wPrestel." Public acceptance of Prestel has been slow--there are stinl
only about 20,000 SUb§cribéi§i Eeletext, however; appears finaily to
have reached a point of "take off": the number of Eelstext ;éEE i use
‘ i . :
grew from fewer than 200,000 in 1981 to a projected 600,000 by the end
of 1983: ) -
1 ]
other European countries set €0 Work on their own videotex systems.

e e e R - - R o - e taes e
France has undertaken field trials of a videotex system {"Teletel") that

would evénfua[iy fépiiéé the,telephéﬁé book and allow citizens to do

V
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fiuch of their sﬁopping ftaﬁ‘ﬁoﬁé; West Germany has its “Bildschirtm-
_r »

text", and German designers LaVe been partlcularly fiit erested n the
P

possiBiIIttes of using the system as a surrogate fog banking and othep
» -
flnancial transactions. J'ﬁ an’s "Captaln" system has*also been

undergoing field trials, althqugh the Japanese have had to cope with

gorie signiflcant problems involving the generation and on-screen disptiy

of the Chinese ideographic characters (kanji) that are used in

conjunction with the phonetic Japanese characters. . .

North American developments. Canada pioneered i videotex in the

lite i§7bs by introducing a neu standard, "Telidon", that permits hﬁbh

‘more precise graphtc ffiages to be created on the screen than-is the case

R ‘ - - - [
with the British Prestel system. Telidon, which can address individual

-points on the screen (and-&s thus "alphageometric", in contrast to the

cruder "aIphamosiic" tmages possible in Prestel), promises to become the

The United States government, fo. a }étlety 5f reisois oo
Eompiiéited to go into here, decided not to support officfally the

development of videotex as had Canada and th: European countries. To

date, the US has witnessed only a few fiela ~rials and some "hobbyist"

videotex systems (ﬁdtasiy Compuserve Infotnéi}oh Service and The ’
Source). Warner-Amex has becn operating the "Qube" system, a kind of
modified videotex iiingéméné; in Columbus; Ohio; for the past five
years. Field trials and market tests abound--CBS; %ié@, IBM; Time-Life,
a=4 ~-=v 2f the nation's largest newsp.per chains have beei‘lnvo}vedj
one recent bombiidtion Iists 53 systems ;iéﬁéi in operation or in samé
§t;ée of test}ng or planning (Sthtus; iéﬁjj; And i EEQ;ittfcies have

N )
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~ D o R . o - oo . R _
begun to appear in the popular press, perhaps prepariig tle citizenry for
future advertising ‘campaigns by system operators (Friedman, 1983;
’ '

Kiesters 1983). . ' ! .

ﬁif&eiihg views of the future, Daring the flrst few years after
the introduction of videotéx &ystems in Great Britain, fhe tone of
popular iitéxﬁé about this new téchnology was markedly optimistic: The
title of one arttcle is indlcativer “Fireside Qééééiité sum of human

Reet expectations, however, the amphasis changed; videotex was fiou
hailed primarily as a tool for business, a way for the executive to tap
a Vﬁfiéfy OE Ggeful dafa éouicés- Thé; é&ﬂidéi&h continues :6&5} in the
fieid trials aind market tests of videoteéx in the United States: Some

;operators maintain that they are only interested in designing and
'fﬁ;Ean syéiem; for business; while others seek to define the "home
WArKeE" and discover what services people might be interested in having;
. N )
usifig, and (perhaps most significantly) paying for.
Partly beause dflthié confusion, and partly because of the

miéééiiané?ug naiurérdf the conteht of early videotex databases (such as
Prestel, Compuserve, and Ehévééuté§), tlic commanity of educators;
ﬁublaéhéré.'ufitéré'éf others concerried with the instructional design

of printed haterials has not aken'muich notice of this now mediun. My
strong sense is EHAat this 1ack of aiééniion is a mistake; and that .
videotex is in reality much more than Ehe sum Of its Parts

-~

What we neced to do is think of videotex not as limited by present--
day technology of thie §pééffié§ of any one of the competing “brand-name"
systems, but rather as a general approach,\a way of preparing, sfofihg,

=
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Videstex
and using textual and graphic mategials at a distance. The real impame

of videotex will qentually stem from the fact that such systens will
iffect large numbé§§ of people: Videotex will; for the first time, force
a significant portion of the ﬁdbuiéfiﬁﬁ €5 deal ﬁffﬁ;fﬁformaiiéa stored
and presented in electronic form. %he remainder of this paper 18 '
devoted to an éxploraiiéﬁ of ;é;é;;l ;;guéé that it will be impdttgnt to
bear in-mind ds we move toward that transformation in consciousness.

The Design and Presentation of Information on the Sexeen

The first signiffcant differerice between information presented
s

traditionally thtough books or’ GEneT printed materfals and that
presented through videotex-iike systems 38 the way in which he
frformation itself meetp the user's eye. The design of printed
niterials 1§ based on several centaries of. art and science; and we have
built up a goodly collection of guideiines €6 £ell s what a printed

Roas; 1978; Rtce; 1978; for examples of our current best knowledge ajout
LY v o B . . R

the design of printed materiaIs). Perhaps because ve started from the

assumption that video dfsplays and paper pages were fdencical (and have

Ll e sl 4 R L oo i - - - - -
only recently realized that they are not), we have just begun to get a

{s becoming increasingly clear that it does not necessarily look like a
printed page ‘at all.
THis section reviews several variables that have an impact on

screen désighi typography (Ehe Sfyié; Eize, and Bﬁapé of letters); the

dénéiti of text (line and paragraph length, spacing, and 8o 6n); colorj-

1i
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" the vali: of and most effective use for graphics of various kindsj a
variety of other human factors that must be taKen 1nte account when

designing screensj and finally, the overall effeect of the designer's
\’w -

layout. Each of these will be treated in more detail below.-
Typography. It has become something of a truism to urge that the
typographical desigrer of printed materials eschew two things: the use
-
of sans-sorif type for extended €ext, and thé use of upper-case

wére based on considerable research on human perception and pattern
tecagiition. Lower-case letters; it seems, are more distinctive than
upper-case, and therefore éaﬁiéi to read when massed together.
Likewise; serifs (Eﬁé_bfoft “bars" on the ends of many laccer eieqenisi
fiote, for éi(iiﬂpit:: :?e bottom of the letter "i") appear to help the eye
make out which letter is which.
These two limitatisns posed irmediate probiems for. the designer
. doing layout for 2 videotex screeni the low resolution that videotex
engineers Hadt £6 plar f6r (given use of home television receivers) meant
that obtaining adequate féSinEiﬁﬁ uith iowgf-cé;é letters would be
difficult. Also, the matrix df;.pii(els (individual dots on a screen)
5564 to form characiers was in most cases not sufficiently large €0 Show
M icifs accurately. Conséquently,;;those considering .I:}'i)ogfépiiy for
videotex systems at first cautiously fecommended guidelines based on

print norms: use a mixture of upper and lower case letters, and Ery to
dévelop type faces specifically adapted for video display (Carey, 198la;

Reynolds, 1979).

O
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Recent work, however, has cast some doubt on these earlier
recomnendationa. Onesimportant :éai{zation has béen that, given
present-day costs and technological liitations, people are unlikely to.
it down and read large amounts of information of a screen: As one wag
ﬁﬁtéd, it is Euiiy ﬁéﬁﬁibié; with today's videotex systems, to enter the
full texp of War and Peace, and for system gsers to call it up and read
tt; bult no one is seriously proposing that thig be dohe: Rather, users
tend €o scan videotex screens; searching for particular items of
information (Champness & DiAlberdi, 1981) and that therefore the “net
effect is additive, not continuous (Blegeltuch, 1982, p: 32).

Recent empirical studies have shown that in fact it may take users
somewhat lofiger (ZIEhGUgH fiot aignifieéhii§ s0) to read all-upper-case
materials on videotex (Foster & Champness, 1982). Also; when queried
about their abliity to rdad videotex materials easily, a large majority
of users (betueen 88 af 573; depending on gﬁé.p&tticutétagtuay)
indicated that they had mo Erouble (Elton, Irving, & Siegeltuch, 1982;
Teletext, 1982). 1n one field trial; the nunbet Of. users who reported
probleiis declihéa by several béiééﬁiaéé points as they "got used Eo" Ehe
aysten (lrving, Elton; & Slegeltuch; 1982).

What this recent emplrical worK shows is that 52 should not be too

swift to ééﬁéféliéé from research on print Eyﬁééiiﬁﬁy to video;ex
systems that display print in a new.format. While the processes

involved in reading £ ioii ﬁffﬁfé& pagéliaa video screen may appear to be.

parallel, they may in fact b4 quite différentj users may be developing

a fiew way of scannifig printefl information that will allow them o6

compensate for Ehé iaﬁéi quaiity of letter respresentation possible with

O
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today's video screens.
Text &éﬁéiii Videotex ftéﬁé dea{gners soon realized that they

were ‘%}‘{ng with a medium different from print when they confronted Ehe
physical limitations 6f the,séréjy fo:‘pisplaying information. In most
videotex systems, the screen format allows 61 a\maxtmum of 80

chatacters per linel and 24 lines per screen. From the beglnning,
R R - e el - el oo
designers weré urged to use only about one-third of the total sgreen
‘capacity, or roughly 70 words per screen (Reynolds, 1979). This

e I ,Q . N
restriction meant that one sgreen would hold about as much as ornie inch

- - - - L o . . N 4 J - P o, - -
_in a standard ;newspaper columnj in the case of broadcast teletext, where

put the to&al content of the databas at what less than the front

page of a daily newspaper (Nisenhoicz, 1981).
‘ — - - - e i - . e e i —— PR
Given the tendency (noted above) of users to scan pages rather than

read them, it shbuld comé a8 fid ”rp’isa that using considerable amounts

.of space to break up the screen leads to significanEIy improved

Iégtbi[ity. Indeed designers are urged to make "paragraphs" no more
\

than three to sii lines Iéﬁg. Iniérééﬁingly enough, users still seem to
prefer a line of text with nore characters in it (70-80) rather than a
jS-ChQiééEéE line (Kolers, Duchnicky, & Ferguson, iééij; And, is with
Ehe Eypégrapﬁy of videotex; it scems that experienced users became more
tolerant of the limitatichs of the medium--a éur§é§ of ﬁéiétéxt users

(TeIetext, 1982).

Another unusuﬁl phenomenon is the sense that appears to be

developing among both designers and users that cach videotex screen

)

O
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f
should be thought of 48 an entity unto ltself; rather than as one in a

sequence of pages or screens. In an eléctr ic database, there is not

héééﬁngiiy any "before" and “after”; frames are acces3¥
L PR - - Ll — . N [ .
that the dseér prefers. There is evidence that less than half of users -»

ifi the order

that the percentage diﬁiﬁishgé évé; further agéﬁ'ﬁgéé than Ewo screens
are 1:fié3 together: Comsequently; a gr. derinition of "“page” may be
cominginto belng--one Specialist has likened the preparation of |
style of writing “with no obvious middle or end” (ME¥arland, 19§2; see
also Slegeltuch, 1982).

Color. Again in the case of color we find chat norms that have-
evolved over the years fdr how to present material on the printed page -
may Eééudiiy hinder éﬁe4dés¥éﬁé; when it comes to preparing videotex
screens. The print-baged designer aluays had to assume that to add \\
color was to add expense--each additiofal color meant an additional run ™~

i
through the press; with concomitant losses of time, wastage of R
materials, and increased lyfor costs. Consequently,. Eﬁiﬁi‘.ﬁié used only
when absolutely fecessiry,; afid Gsually as a way of distinguishing
material that was truly different or important. Readers, over the
years, bééiﬁé dsed to these conventions, and came to expect color to
have significance.

In preparing videotex écteehé; hﬁﬁéVéf;‘éaiér is no longer an

éiﬁéﬁthé optionj rathgr; it is now available at the push of a few kéys.
The designer 18 thorefore faced at once with the pleasant prospect of

. . . * : N Con h T SIASY T
being able bo use color extensively, but also with the quandiry of how

O

ERIC

Aruitoxt provided by Eic:



O

ERIC

Aruitoxt provided by Eic:

Videotex ‘ .13

. N . 4 ? "‘1
tdjﬁsé it effebti?éiy and with some sense of its place in the overall
design-of the screen. o ¢
fﬁ vidediéi;.hﬁii is éignlfi;aht about color choice is not the

P

be viewed. The eye perceives differently Iight that if reflected off a

\
page of print and that whlch,ig emitted from a phosph @scedt video

iéiééﬁ. On a page, red ink on a uhite backbround may stand out, but the

\,
N

( \ — - - P
luminance. As‘it happens, white, yelldw, and green are the colors with

.

higheat 1um1nan\$ when displayed on i[yideo screen (eapecially uhen

N\
shown on a ¢ - 7K backgr‘und, the norm for most .videotex presentations),

"~

e T . ”,,fi", -
and it therefore seems ‘to -make Sechise Eo use one of these colors as a

basic text color (Caréy, 1981a; Reynolds, 1979); 1Ii fact, there seems
to be a general tendency for humans to perceive differences in

brightness more @asily chan differences in color; which would also

support the use of whitelyeliowlgreen for -text (Champness & DiAlberdi,
1981; Engel; 19803 Siegeltuch, 1982).

CoIor codtng ts a formatting procédure that it is much easler to
use ir videotex than 15 prinE. Some research that has been done on this
N o A .
techniaué shows thatNEh1§ sort of emphasis will be most effective when

applied to blocks or §reups of rows of text, rather than to individual:

rows (Fdétet & Champress, 1982): Although éb&é,ﬂi&é éiBEé,ééd doubt

about the value of color coding (e.g., Tullis, 1981), there¥scems to be

)

a general consensus that it can be useful at least on oecasion (see

bapeéially SUEhéflﬁhd, 1980, and Waller et al., 1982).
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varying levels of significance is to use the brightest cologs to

{ndicate the information of greatest import, with less bright colors !

éhduing iééé critical material (ihis appears sensible; giVén the results
- ’ . L] ) )

on luminapce discussed ahovei Reynolds, 1979); A1l i aIl; Qhe
watchuord in use of TA'AE seems to be to use i% consistently from screen
to screen, and pot to devalie through overuse‘lts residual impact as a
macker of significaMt information. . ;
Graphics. ‘Vfdeotex seems likely to encourage the design of

graphics to éom Tes88 Col pIex lnformation and to help users conceptualize
problems. The reasons that the word "I{keI " g& eiis, jﬂstlfied here are
. -

_ AN
twos first, the current technical specificat{ons for most videoEex N
sysféms,mské reIattvely simple graphics (outlipes, charts, diagrams, 2

etc.) comparatively easy to create, sror’ anu displav; whereas Beﬁéi\
- 2

graphic material (photos, moving television ~v £4 15 [mages) would be N
I R I
véry difficult to incorporate in videotex databases. Second, and \\

to Hoite extent becaise of the limitations noted above, videotex mA% be

able to capitalize effectively on what s now increasingly perceived as

a general feature of.human information prgcessing: a tendehcy to A
,,,,, 7

receive, organtze, and store infocmation in she form of simplified

,

» ("outline” or "cartoon graprlc) ftgures.

R S - , -
This preference for graphics appeéars to be rooted in the basic

nature of the perception. Humans are "edge perceive‘s“; that is, we

have spec{al phystcaI abilities to discern the outlines of objects, andf

" when our visual acuity is tested, we é{end iiore time examinlng the edges

of; objects, their contours and textures, than we do looking at Ehe mass
)

of Ehe oSJects Eremselves. This trait.probably hel‘fd assure survival
-~ . : .

O
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. ~ '5 _ .
millions of years agc when it wa§ convenient £o see;ing fangs of a
sabre-tooth tiger protruding over the lip of a a.if’i,' ‘r@ to perceive the
suriine of a fxsp‘suihmihg in a brook Sééé Mills, 1981 and 1982, for a

G1 siimacy of the research on these points): : :

Graphics, whataver the origins of our preferénce Eor them, doe
contribute iaﬁa;e;aeiy to our interest ihf&éﬁi@ﬁg;;ﬁd gsxﬁg vxaeogex

graphgqs (Curey & Siegeltuch, 1982; Elﬁon, Irvtng. G Stegeltuch, 1982);

that/they would like to see more of cham (Teletext, 1982), and that ﬁhey
Y

Hﬁﬁid be less likeii to.subscribe to a pay service that did not include

graphics (Irving, Elton, & éiégéituch. 1982).
If gniphics are entertaining on flrsc viewing, ﬁhey apparenﬁIy do

hoi retain that impact.over the long run. For example, Tullis (1981)

used a database containing graphics than when they only had access to

.

1earn to use the scraighf-ﬁext pres sentation to achieve equally quick

or absence of graphics). Other studies on videotex per se also suggest
that viewers who are familiar with a particular database may find the
R o - - - . .
time delay necessary to construct a graphic on the screen to be an
irritaat (Nisenholtz, 1981).

. . o UV

We may eventually, see systems develop in“which users can specify

the degree of graphic enhancemenﬁ Ehey wart--novices to a partlcular

subject might choose to view a considerable propéréiﬁn 5f tiia

(RSN
G
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information they request in graphic form, while éi@éfiéﬁéed users could
request fewer-illustrations with,their text. And, for everyday use, it

esiis certiin thac videstex will continue to put heavy emphasis on

. graphics for howing Such munHane information as weather, economic mews,

and 35 on. 7
Oiie pousrfal stimulant to further development of graphics-based

*: microcomputer programs and hardware that incorporate extensive graphics.

The Star microcomputer recently introduced by Xerox did not achieve
great success; but Lts innovative ase of graphics (including the use of
o . R
"icons"--images of familiar office objects such as files and waste

"‘paskets) was widely acclaimed (Canfield-Smith et al., 1982). And

. . . . . N
* critics have bean impressed with the even more extensive use ocficons

N . e L
and'graphics in Apple's Lisa system (Stewart, 1983; Williams, 1983).
Human factors. There are a number of other Vvariables Ehat may

affect how people Peact to videotex systems. Some of these are very

' basici parts of the population; for example; are color-blind (5%) or

functionally illiterate (10-15%); many have fot kept their eyeglass
prescriptions up to date, or have other problems that’ prohibi: them from

conditions that would make Lt difffcalt to wee parts of a videotex
system (Carey & Siegeltuch, 1982). Other problems fnclude basic
mechanical ineptness (empirically shown to be more common among older
people and less common among Eééﬁ?gers)--a survey of TV repairers; for
example, showed that 15% of service calls revealed sets Ehat were fof
plugged in (Carey; 1981a). ¥ :

N
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Another potential problem is that some--perhaps foBE--of the
éiibﬁié and design conventions used in videotex syStems will be novel.

There is no commonly agreed-upoii wgrammar” of graphic elementsat
Al >

present (Nisenhoitz, 1981;, Warfleld, 1979), and. although usets may

own ways of adding graphic patterns to their “electronic mag1eAcarey,
f§§6), it will doubtless take some Eime for users to become familiar
with a new range of symbols and convéntions that will develop around
videstex: ’ : j'* _
- . T
The tendency of videotex users to scan, rather than read, screens
poses a further problem. Among othet- Ehifigs, reading is a habit; and’
people have buzome used to the way that printed pages 166K. Readeis
thus have patterns built up that allow them to peruse a page of printed
vays of dealing with printed matter have to do Wwith the psychological
mannier in which the material is processed, other aspects of reading
abifs iiclude the physical setting for reading mnd the time of day
uring which one reads, and €he amount read at any given sitting (see;
.&.; Carey, 1981b, 1982). While some of these habifs may continue
. schaniged when one switches to reading videotex materials, other habits
{11 need 6 chafigs; and tHis may cteate problems for some readers.
A : - o :
Overall screen design. The above discussion should make it very -
LIain that there is at present no agreement on a single aesthetic for
he design and presentation of screen information. One interesting
study a:téthéa to separate out the factors Ehﬁtrédﬁifiﬁuﬁe to users'

oreferences for particular screens over others. Three factors were

P ;2%)
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{dentifiedi attractiveness, which includes the separate elements of
color and graphica; clarity, which has €6 do with the arrangement of

material on the creen, the legibility and size of individual "chunks"

. of information; and usefulness;, which relates specifically to the

perceived value of the content (Champness & DiAlberdi; 1981).

What peems to be developing is a set of standards that are somewhat

- different from the exlsting canons of print materials design. These

e

- L] - - e il oo L
* gtandards take ifito account users’' tendencies to scan. (rather than read

cazefully) videotex Screens; to see color aa important to meaning, and

to perceive certain colors more readily than others; a

graphics convivial tools for learning, especially whfn new material or

new concepts are involved. Shiould videotex or its offspring achieve a

' gignificant role %5 providing information to the populace at. large,

these standards may eventually come to be as formative an influence on
our thinking as have standards for the design of printed materials.

Finding One's Way: Of Indexes, Menus, Keywords and Audit Trails

Videotex 'is based on a novel premise--that members gf the general

boﬁﬁiibé;ﬁggg the k{ﬁdi of fﬁ%otmaiién that can readily be converted to
electronic form and made availaLle through such systems, that §ﬁé§ are
wiiling to take the time and apend the energy to 100k For that
information; and (most importantly) that they have the féqqiaiéz skills
in information science to search effectively. As we shall see in this
section; those are large assumptions; the extent to which deaigneérs are:
uatrah;ed in making them may déEéEﬁiﬁé the future of electronic

information systems in general and of videotex in partiéuiég.

TG

- 21
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7 . .
, On using a videotex System, thé novice soon comes to feel that only

& small fraction of the total time spent is devoted fo §canning
{riformation on the screen. A large, and sometimes frustrating, amount
{ o . 7 . M ’
of time is spent finding o6ut where one s, where one wants to go, why

_ L

.

where one thought éne was going, and how ofié can retrace
b

one's steps tirough an often-confusing electronic landscape. If that

questions that arise, then the search for information can be less
exasperating. But when there are few clues to guide the seeker's way,
thie task may become so difficult that the user simply gives up. Ifi'this

section; we shall consider two central aspects of this question of ‘way-

finding" in videotex: the desigh and use of indexes, aid the user's

sense of location within the database at any given moment, of what
some .have called “interpanel navigation.”
- - - - ' - e oo - — EE— - B -
Meniu-based indexes. As videotex began to develop in the 1970s, it

quickly bécame clear to aystem desigiiers that Indexing would be & major
before, of course, 5&% they had been used Bﬁii 5; small gfﬁﬁbk of
specialists--data processing professionals, on-line search librarians in
large research libraries, and so on. Access to the materials th sach
databases (of which the numerous bibliographic syc.ems in the Sciences,

Keyuorda--terns that would bé selected ii advance;’defined €o have
~

patticular meanings; and used to enter and extract material from the

conputérizéd “nas€er file:" Although amateur searchers could use

. -
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these databases, the real potentlal of on-line blbllosraphtc seafchlng

cau1a onIy be realized by someone who not only had a terminal connected
to the system, but who also knew something about Boolean operators and

how to tle keywords together tb create an eéiib’fef;f séaiE}i'.ﬁtfétegy;

How then to geg,around the seemlngly large obstacle oF a publlc.
onttained'ln sii-1ific 8@ hing wWho fiow nonetheless uere to be expected
to operate a sophisticated computerized information system? Designers
of early videotex databases turned to the use of "manus” (also
sometimes called “index trees“) as the least problematlc solutlon. The
compensate for lack of computer expertise by forclng alt dectsions frits
sinple~"yes-no" op "whlch-of—the—followlng-do-you-wapt" fo:mats.‘ The
nenii cauld also LLmic the amoant of information that the user would have
to deal with at any given time by presenting even Ehe most complicated
searches as a series of relatively simple cholces from a siccession of
iiefics (GF "£56T&" to the tree). While this approach might be slow, it
was argued, users would benefit over the long run by having an "idiot;
proot™ ayatem. ' )

The user would QBE even need to learn hog to ty;éj all menu dptiohs

would be nifbersd, s Ehac everything could be done using a keypad

similar to a telephone touch pad. Vitﬁﬁaiiy a1l of the videotex Systems

"in operation today--Prestel, Ceefax, Oracle, and many of those

undergoing fteld trials in the US--employ some verslon of a menu
indexing system. . .

Menus are in fact relatively efficlent in some ways. In a sarvey



